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Complex Genetics of
Amyotrophic Lateral Sclerosis

post WGA:
Ethnicity Matters 

Orla Hardiman BSc MD FRCPI FAAN
HRB Clinician Scientist

Beaumont Hospital & Trinity College Dublin 
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Is sporadic ALS really familial 
ALS in disguise?
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Courtesy of Dr.BJ Traynor
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Genomewide Association 
Studies 
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Top WGA  “Hits” do not 
Replicate in Polish Population 

Cronin et al Eu J Hum Genet 2009
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Genetic Epidemiology and 
Population Genetics

Does Ethnicity Matter in ALS? 
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 PON and ALS 

• Genetic variations across PONs associated with 
SALS in 6 different populations (Irish, Polish, 
Australian, French, UK, Canada) 

• But variations are population-specific 

• Met-analysis from WGA datasets is negative

• Environmental agent hypothesis for susceptibility 
may require population-specific modification
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Population Structure Within Europe
(Novembre et al Nature  456 ; 6 , 2008)
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Irish Autosomal Structure: 

Comparison With Dutch & US populations

Cronin et al, Submitted
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Irish Population is Relatively 
Homogeneous  

• Modern Ireland is derived from a restricted 
founding population with: 
– More shared runs of homozygosity

– More shared ancestral chromosomal 
segments

– Less diversity of rare alleles
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“East West” Gradient of ALS incidence 
across Ireland (number /100,000 over 6 
year period  (O’Toole et al, JNNP 2008)
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Incidence of ALS in 
Ireland is not Uniform 
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 Population-Specific

Differences in ALS Incidence 

Cronin, Hardiman, Traynor, Neurology 2008



���������	

�����������������

��
���

�����	���
�	�����


Adjusted Frequency of ALS is Lowest in 
Ancestrally Mixed Populations
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ADJUSTED MORTALITY FROM ALS (CUBA) 

INCIDENCE OF ALS (IRELAND)
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POPULATION STRATIFICATION 
IS IMPORTANT

ADMIXTURE MAY REDUCE 
SUSCEPTIBILITY 
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Does Ethnicity Determine 
Phenotype?

• Could ALS with 
cognitive impairment 
signal a higher 
burden of 
neurodegenerative 
susceptibility genes in 
some populations?

Normal

Behavioural
Variant FTLD

Language Variant
FTLD

SDAT

Mild cognitive
impairment

Distribution of cognitive 
impairment in the Irish ALS 
population 

(Phukan et al, Submitted) 
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Rates of neurodegeneration in ALS
kindreds v Controls (n=200)  

� siblings � 1st Deg Relatives � 2nd De Relatives

ALS 6.4 7.6

Parkinsons 4.0 2.7 4.0

Dementia 6.0

All Neuro-
degeneration

4.2 5.0 5.8

Fallis et al, ALS Journal 2009 
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FUTURE DIRECTIONS:

• Population stratification is important: 
– Homogeneous populations are useful for identifying 

new susceptibility genes
– Admixed population are  useful to separate genetic & 

environmental risks

• Cognition is likely to be an important 
stratification parameter and must be carefully 
evaluated 

• Examining co-occurance of ALS, dementia and 
other neuro-degenerations in families from a 
homogenous genetic background 
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Research Team and 
Collaborators

• Clinical Epidemiology & 
Neuropsychology 

– Dr.Julie Phukan (Beaumont & TCD)
– Dr.Niall Pender (Beaumont &TCD)
– Ms.Catherie Lynch (Beaumont)
– Dr.Peter Bede (Beaumont & TCD)
– Dr.Colin Doherty (St.James & TCD)

– Dr.Giancarlo Logroscino
– Dr.Bryan J Traynor

– EURALS Steering Group (Europe)

Genetics
,      Dr.Simon Cronin (RCSI)

Prof.Dan Bradley (TCD)
Mr.Russell McLaughlin (TCD)
Prof.Leonard Van Den Berg (Utrecht)
Prof.Angnieska Slowik (Krakow)
Prof.RH Brown Jr. (MGH Boston)
Prof.Karen Morrison (Birmingham)
Prof.Peter Andersen (Umea, Sweden)

Cuban Collaborators
Dr.Tatiana Zaldivar
Dr.Joel Gutierrez
Dr. Gloria Lara 
Dr.Diana Garcia del Barco
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Dr.Orna O’Toole  (DUBLIN)
Dr.Matthew Greenway (TORONTO)
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